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(54) COOKING POT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cooking pot of light weight having 
corrosion resistance to which electromagnetic induction heating can be applied. 
SOLUTION: As material for composing a cooking pot 1, composite material of a three 
layer structure or more using titanium or titanium alloy on at least one surface (2 or 3) or 
both surfaces of heat conductive metal is used, so light weight and improved corrosion 
resistance are achieved. By using titanium alloy to which electromagnetic induction 
heating can be applied on an outer surface of the pot, this can be applied to an 
electromagnetic induction heating type cooker. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] A pan for cooking in which both or either fabricates composite material which has a configuration of three or more 
layers equipped with a transcalent metal which consists of titanium or a titanium alloy and changes from a monolayer or a double 
layer to the interior, and changes among metallic materials which constitute inside-and-outside both the surfaces. 
[Claim 2] A pan for cooking in which one side fabricates composite material with a configuration of three or more layers 
equipped with a transcalent metal which titanium or a titanium alloy, and another side consist of stainless steel, and changes from 
a monolayer or a double layer to these interior, and changes among metallic materials which constitute inside-and-outside both the 
surfaces. 

[Claim 3] A metallic material which constitutes external surface is the pan for cooking according to claim 1 or 2 characterized by 
consisting of a titanium alloy which has specific resistance of 80x10 to 6 or more ohm-cm. 

[Claim 4] A pan for cooking given in any 1 term of claims 1 -3 characterized by carrying out the clothing of titanium and the alloy 
titanium surface with an oxide film of titanium. 

[Claim 5] A pan for cooking given in any 1 term of claims 1 -3 which come to have a processing [ in which it does not adhere ] 
layer in an inside at least. 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the pan for cooking widely used from business use to 

home use. 

[0002] 

[Description of the Prior Art] Conventionally, the material which made the bilayer material which consists of aluminum, stainless 
steel, or aluminum/stainless steel, the three-layer material which consists of stainless steel / aluminum / stainless steel, or the 
aluminum layer of this three-layer material the structure which combined pure aluminium and alloy aluminum, and made it 
multilayer structure further as the quality of the material of the pan for cooking of multilayer structure has been used. 
[0003] Moreover, although the induction heating cooker which makes electromagnetic induction an energy source instead of a gas 
range is spreading in recent years, since it is usable also to this induction heating cooker, some pans for cooking have, some which 
used as ferrite system stainless steel the material which constitutes the outermost side, and were considered as the configuration 
which can generate heat by electromagnetic induction. 
[0004] 

[Problem(s) to be Solved by the Invention] However, it has the defect that the pan for cooking which consists of aluminum is 
light, thermal conductivity is low although thermal conductivity is high, it is easy to corrode and there is a defect that it is weak 
also in reinforcement, corrosion resistance and reinforcement are high and there is an advantage that heat retaining property is 
also good, on the other hand in being stainless steel, cooking takes time amount upwards and the pan itself becomes heavy. 
[0005] Then, although the pan for cooking using the clad plate which consists of aluminum and stainless steel uses each 
advantage and the defect is mutually compensated with it, since there is misgiving that concentration caused an Alzheimer disease 
in the brain of aluminum in recent years, the part which touches a cooking object is in the orientation for many people to dislike 
that it is aluminum, with the rise of a health intention [ people ]. However, since heat conduction is good, and is a cheap material 
and aluminum has some which are hard to replace with others as mentioned above, the material which made the three-layer 
material which consists of stainless steel / aluminum / stainless steel, or the aluminum layer of this three-layer material the 
structure which combined pure aluminium and alloy aluminum, and made it multilayer structure further came to be used. Thus, 
although there were feeling of purity and a high-class feeling since [ to require ], as for the pan used as multilayer structure, the 
inside-and-outside side was covered by stainless steel, another side and thickness increased, weight became heavy, and a result to 
which user-friendliness gets worse was brought. 

[0006] This invention is accomplished in view of such a condition, and while thermal conductivity is good, has high corrosion 
resistance and reinforcement and has good heat retaining property, lightweight-ization is realized, and moreover, people's health 
intention is satisfied and it aims at moreover offering the user-friendly pan for cooking which can be equivalent also to an 
induction heating cooker. 
[0007] 

[Means for Solving the Problem] In order to solve the above technical problem, a pan for cooking of this invention uses for the 
outermost side a titanium alloy which has specific resistance 80xl0-6ohm and more than ferrite system stainless steel or cm, 
when a base material is equivalent to an induction heating cooker using composite material which consists of a transcalent metal, 
titanium, a titanium alloy, or these and stainless steel, furthermore, a thing for which the clothing of titanium and the alloy titanium 
surface is carried out with an oxide film of titanium, or a fluorine coat etc. is processed in order to raise user-friendliness - 
non-adhesiveness - being generated - cheating - in addition - and it made it possible to improve corrosion resistance. 
[0008] In addition, this invention shall contain pans similar to this, such as a pan for being used for a pan which cooks a cooking 
object by direct fire, a pan used with an induction heating cooker, and an electric rice-cooker, and performing cooking rice, with 
the target pan for cooking. 
[0009] 

[Embodiment of the Invention] The metallic material with which the pan for cooking according to claim 1 constitutes 
inside-and-outside both the surfaces consists of titanium or a titanium alloy. While fabricating the composite material which has 
the configuration of three or more layers equipped with transcalent metals, such as aluminum of a monolayer or a double layer, 
and copper, to the interior, growing into it and heat's getting across to a non-cooking object efficiently by the internal transcalent 
metal at the time of cooking There is high corrosion resistance, especially the titanium alloy had high intensity, and since 
inside-and-outside both the surfaces are equipped with titanium or a titanium alloy, moreover, since heat conduction of titanium is 
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low, a heat insulation effect is high, and since titanium is a kind of a light metal, it has realized lightweight further. Moreover, 
what is necessary is for it to be possible, and to also make only for one side to consider as titanium or a titanium alloy among the 
metallic materials which constitute inside- and-outside both the surfaces of the pan for cooking into 3 layer structures, such as 
titanium (alloy) / aluminum / copper, and titanium (alloy) / copper / steel plate, and just to specifically consider it as the 
configuration which has a transcalent metal inside. 

[0010] The inside of the metallic material with which the pan for cooking according to claim 2 constitutes inside-and-outside both 
the surfaces, It is that of which one side fabricates composite material with the configuration of three or more layers equipped 
with the transcalent metal which titanium or a titanium alloy, and another side consist of stainless steel, and changes from a 
monolayer or a double layer to these interior, and consists. While titanium or a titanium alloy, the ferrite system stainless steel that 
is magnetic material about transcalent metals, such as aluminum and copper, and external surface in the interior, then 
electromagnetic-induction heating are also possible and it is usable also to an induction heating cooker, a pan inside specifically 
Since titanium or a titanium alloy, and stainless steel are exposed to both the surfaces of a pan, it becomes a corrosion resistance 
high pan for cooking. Moreover, when it is not necessary to correspond to an induction heating cooker, it is also possible for a 
stainless steel type not to be limited, and to use an inside as stainless steel and it to use external surface as titanium or a titanium 
alloy. 

[001 1] The pan for cooking according to claim 3 is characterized by consisting of the titanium alloy with which the metallic 
material which constitutes the external surface of claim 1 and the pan for cooking given in two has the specific resistance of 
80x10 to 6 or more ohm-cm. Usually, by adding and alloying aluminum etc. to pure titanium to electromagnetic-induction heating 
being impossible by the pure titanium which is nonmagnetic Sufficient pyrexia by electromagnetic induction comes to be acquired 
by using the titanium alloy with which the specific resistance value became large and the value became 80x10 to 6 or more 
ohm-cm. In addition, each specific resistance value of the titanium alloy of a publication among this specification is a value in a 
room temperature. 

[0012] Although the pan for cooking according to claim 4 makes the surface of the titanium used for the pan for cooking 
according to claim 1 to 3, and a titanium alloy generate an oxide film, this is immersed in the solution of an oxidizing quality, or 
under an oxidizing atmosphere, it heat-treats and it is obtained. The oxide film of titanium also has the operation to which surface 
lubricity improves, the mold-release characteristic from metal mold improves upwards at the time of pan molding for cooking, 
and a cooking object prevents 5-100 micrometers of Lycium chinense with burnt deposits by having the thickness of 30 
micrometers or more preferably at the time of cooking. 

[001 3] The pan for cooking according to claim 5 is a pan for cooking according to claim 1 to 3 which has a processing [ in which 
it does not adhere ] layer by the fluorine resin coat in an inside at least. Specifically a polytetrafluoroethylene (PTFE) and 
polytetrafluoroethylene-perphloro alkyl vinyl ether copolymer (PFA) - and It is the non-adhesive layer which paints 1-3 layers of 
fluorine plastic paint containing either of tetrafluoroethylene-hexafluoropropylene (FEP) to a material-list side, and is obtained, 
and the pan for cooking in which a cooking object cannot get burned easily by this can be offered. 
[0014] 

[Example] (Example 1) It explains hereafter, using drawing 1 about the 1st example of this invention. Inside, the pan 1 for 
cooking carries out press forming of the material of a three-tiered structure equipped with pure aluminium 4 with a thickness of 
1 .5mm to the pure titanium 2 whose inside is the thickness of 0.5mm, the titanium alloys 3 whose external surface is the thickness 
of 0.8mm, and these interior, and is obtained. Although the titanium alloy with which what has a high specific resistance value is 
selected, and a presentation consists of Ti-6aluminum-4V was used so that the titanium alloy 3 which constitutes the external 
surface of the pan 1 for cooking used here could respond also to an electromagnetic-induction heating cooking device, if a specific 
resistance value is the thing of 80x10 to 6 or more ohm-cm, it can respond to electromagnetic-induction heating, and a titanium 
alloy as shown in a table 1 as an example is mentioned. 
[0015] 
[ A table 1] 
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[0016] Moreover, when there is especially no need for electromagnetic-induction heating, there is no limitation in a specific 
resistance value. Although pure aluminium with good thermal conductivity was used from **** of heat conduction b^ this 
example about internal aluminum, even if it has taken the configuration more than two-layer [ which may be alloy aluminum, may 
use copper etc. instead of aluminum, or consists of combination of pure aluminium and alloy aluminum, and combina&n of 
aluminum and copper ], it is satisfactory in any way, and, in short, heat conduction should just be using the good metil! Moreover, 
after press forming, after washing the pan for cooking of this example, it performed heating for 30 minutes at 500-6|0|degrees C 
among atmospheric air, and obtained the 50-80-micrometer titanium oxide coat 5 on the titanium surface. Or it is also possible to 
perform fluorine resin coat processing to the interior of the pan for cooking, and to secure non-adhesiveness instead of generating 
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a titanic-acid-ized coat. 

[0017] (Example 2) It explains hereafter, using drawing 2 about the 2nd example of this invention. The pan 6 for cooking carries 
out press forming of the material of a three-tiered structure which consisted of SUS430J1L8 which are the pure titanium 7 whose 
inside is the thickness of 0.5mm, and the thickness of 0.8mm whose external surface is ferrite system stainless steel, and equipped 
these interior with pure aluminium 9 with a thickness of 1 .5mm, and is obtained. In this example, the material used outside was 
used as ferrite system stainless steel so that it could respond also to an electromagnetic-induction heating cooking device, but 
when there is especially no need for electromagnetic-induction heating, there is no limitation in a stainless steel type. Moreover, 
about the internal transcalent metal, heat conduction should just be using the good metal like an example 1 . Furthermore, after 
washing the pan for cooking of this example after press forming, while it performed heating for 30 minutes at 500-600 degrees C 
among atmospheric air and obtained the 50-80-micrometer titanium oxide coat 10 on the titanium surface, by polishing 
processing, it was failed to shave the oxide film produced on stainless external surface, it carried out mirror polishing, and took 
out stainless steel gloss. 

[0018] (Example 1 of a comparison) It explains hereafter, using drawing 3 about the 1st example of a comparison. The pan 1 1 for 
cooking consists of austenite stainless steel (SUS304) 12 whose inside is the thickness of 0.5mm, and ferrite system stainless steel 
(SUS430J1L) 13 whose external surface is the thickness of 0.8mm, and the interior carries out press forming of the material of 
the three-tiered structure which consists of aluminum 14 with a thickness of 1 .5mm, and is obtained. 

[0019] (Example 2 of a comparison) It explains hereafter, using drawing 4 about the 2nd example of a comparison. The pan 15 
for cooking carries out press forming of the material of the two-layer structure which consists of aluminum 1 6 whose inside is the 
thickness of 2.0mm, and ferrite system stainless steel (SUS430J1L) 17 whose external surface is the thickness of 0.8mm, and is 
obtained, and the aluminum surface is carried out alumite processing 1 8. 

[0020] (Evaluation) Above, the total thickness of a material and the thickness of the material which constitutes external surface 
are unified by each, and since a configuration is also the same, equal evaluation is possible for examples 1 and 2 and the examples 
1 and 2 of a comparison. Then, the result of having performed evaluation from some viewpoints about these pans for cooking is 
shown in a table 2 and a table 3 . 
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[0023] In a table 2 and a table 3, weight shows the example 1 of a comparison as the characteristic at the time of being referred to 
as 100, and it can be said that the small value is lighter though natural, and it is easy to treat. About corrosion resistance, pan 
deformation, and a burn, the condition after performing the liquid which melted and adjusted "the base of Japanese pot-au-feu" of 
House to water at a rate of 20 g/1 within each pan for continuation boiling 500 hours is shown. Heat retaining property shows the 
difficulty of cooling down of the cooked object in a pan, and the electromagnetic-induction heating property shows the propriety 
of electromagnetic-induction heating. 

[0024] In examples 1 and 2, weight is light, and in the example 1, about 30% of lightweight-ization is attained [ especially / the 
example 1 of a comparison ], and also corrosion resistance is good and does not almost have deformation. Moreover, bad debt can 
respond also to electromagnetic-induction heating by the non-adhesiveness of a titanium oxide coat in the top where heat retaining 
property is also good by titanium and the stainless effect which there are and constitute an inside-and-outside side. [ few ] In 
addition, since internal aluminum is covered by titanium or stainless steel, it does not have concern that aluminum is eluted in a 
non-cooking object, either. 

[0025] On the other hand, about the example 1 of a comparison, since the inside-and-outside side consists of stainless steel, 
weight is heavy, and since bad debt is seen in a user-unfriendly top, washing also takes an effort. Moreover, in the example 2 of a 
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comparison, although weight is comparatively light, since the alumite side is exposed to a pan inside, there is elution to the 
non-cooking object of aluminum, and also corrosion resistance is a little inferior, and there is also much bad debt and it has 
brought mist and an inferior result in deformation or heat retaining property further. 
[0026] 

[Effect of the Invention] As mentioned above, according to invention according to claim 1, the metallic material which constitutes 
inside-and-outside both the surfaces consists of titanium or a titanium alloy. While heat gets across to a non-cooking object 
efficiently by the internal transcalent metal at the time of cooking by having fabricated the composite material which has the 
configuration of three or more layers which equipped the interior with transcalent metals, such as aluminum of a monolayer or a 
double layer, and copper There is high corrosion resistance, especially the titanium alloy had high intensity, and since 
inside-and-outside both the surfaces are equipped with titanium or a titanium alloy, moreover, since heat conduction of titanium is 
low, a heat insulation effect is high, and since titanium is a kind of a light metal, it has realized lightweight further. Moreover, 
people's health intention is satisfied and the user-friendly pan for cooking which can be equivalent also to an induction heating 
cooker can be offered. 

[0027] Moreover, since titanium or a titanium alloy, and stainless steel are exposed to both the surfaces of a pan while titanium or 
a titanium alloy, and another side have one side usable also to an induction heating cooker among the metallic materials which 
constitute inside-and-outside both the surfaces by having consisted of stainless steel and having fabricated composite material 
with the configuration of three or more layers equipped with the transcalent metal which changes from a monolayer or a double 
layer to these interior according to invention according to claim 2, it becomes a corrosion resistance high pan for cooking. 
[0028] Moreover, according to invention according to claim 3, when the metallic material which constitutes external surface 
especially formed with the titanium alloy which has the specific resistance of 80x10 to 6 or more ohm-cm, sufficient pyrexia by 
electromagnetic induction comes to be acquired. 

[0029] Moreover, according to invention according to claim 4, by having made the surface of titanium and a titanium alloy 
generate an oxide film especially, surface lubricity can improve and it can also have the operation whose cooking object the 
mold-release characteristic from metal mold improves upwards at the time of pan molding for cooking, and prevents Lycium 
chinense with burnt deposits at the time of cooking. 

[0030] Moreover, according to invention according to claim 5, the pan for cooking in which a cooking object cannot get burned 
easily can be offered by having prepared especially the processing [ in which it does not adhere ] layer in the inside at least. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

I Drawing 1 1 The outline cross section of the pan for cooking of the 1st example of this invention 

1 Drawing 21 The outline cross section of the pan for cooking of the 2nd example of this invention 

[Drawing 31 The outline cross section of the pan for cooking of the 1 st example of a comparison of this invention 

[Drawing 41 The outline cross section of the pan for cooking of the 2nd example of a comparison of this invention 

[Description of Notations] 

1 Six Pan for cooking of this example 

2 Seven Pure titanium layer 

3 Titanium- Alloy Layer 

4 Nine Aluminum layer 

5 Ten Titanium oxide layer 

8 Ferrite System Stainless Steel Layer 
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0. @*JgtafI#*§<ft'K ^«fflA 5 80Xl0- 6 Q 

■ cmm.t%~?tz+?y-&£zm^c\tiz£t) . « 

[0012] immimnmmmmii. tmm 1 -3 
imnmmmizm^ixi +9 wf^^os 



5 ±t . mmmizm&mmm < ; 1 1 kuws fBii 
[0013] it$)g 5 £ft0fflajB4itt« t i> 1*1 
w^si-siBa^iiaffliat**). *#«kj4. 

ff77WDIfl'^ (PTFE) , 

^ft(PFA) fflf. rb^y/l^nxf-i/y-M^ 
7Ma7'afl/y (FEP) Wvffi;&»£-£3rt£7 
•y VtttJffift»SrSfi«iSfc 1 ~3 JKfiifiUTftMl** 

[00 14] 

[HJtfifi]] (Hifcwi ) iut. *»»«»i««at«K 
o^rHi^fflv^^siHj-r-s. PUBism, fw*» 

JP3*0. 5mmcoaf^>'2, ?f-M#W^0. 8mm« 
■f^y-^3, .ft^rtSBWil^l . 5mm^fier 

^is^«-rsf-^y-^3(i. ms^Jn^a^ 

U *M* s Ti -6 A 1 -4Vjb>£>&S**>"£££{fc 
ffl L£#\ @Wffi8lffiA J 8 0 X 1 O- 6 ft ■ c mtU:<0t> 

nz^n&mmmzttmmx'h 0 . t-ctM 1 

[00 15] 



No 


H^rffifit©^ 80x10 -°i^_tco 


CO-cin) 


1 


TI-2AI 


82X10" 


2 


Tl-BAI-lMo-lV 


18 9X10" 


3 


Ti-3AI-2. 5V 


12 6X10"' 


4 


T i - 6 A 1 - 4 V 


17 1X10" 


5 


Ti-5AI-5Sn-2Zr-2Mo-Si 


17 1X10' 8 


6 


T i -8Mn 


9 2X10" 



[00 1 6] ifc, mzm&mmii»<?>&m3it> i %^t 
mum *3uwr«i, jrk^ojwi**^, s»e»e 

5 0 0-6 3 0°CT'3 OWfflto&ZfaK wvmmz 
5 0~8 0Ann(?3iMt;f-^>ftR5*»fc. ftSV^Ii. * 



[0017] (mWM2 ) OT. 2 o^atw 

^0. 5mm^JiBf-^y7. W* ! 7i7^ 
y^T'*>&J?»0. 8mmc7)SUS4 3 0 J 1 L8J; 

50 ixfv^ti^. ^wfflewBSiOseatt*** 



(4) 



tWPl 1-267030 



xf-y^coiiatcJiRaS^^o *fc. 1*1 

PHffliHii, risxfflm. mttti®. ^,*5oo 

-6 0 O'CT-3 0#mmm\ +fy1ffi£5 o~- 

x. mmmmi. xr-yuxmRz&Lfz. 

[0 0 18] (JH8W1 ) BIT. mico&MMlzi^X 

m 3 o-?3M&t h . mm® 1 1 aftmtwx- io 

0. 5mm<0^Xft'( h^Xf-yVX (SUS3 0 
4) 1 2. J«aW^0. 8mmi07i5^MXfy 
1/X(SUS430J1L) 13T«^§ix. ^OftS 
fiJP^l. 5mm«7;l'5-'?Al 4*^^i-3Jfffijt 

mmzrvxnm lt# i> tot-* £ . 

[0019] (ifc«W2 ) JUT. »2»JtKWt=OV^ 

2. OmmW/^-Wl 6,^hE*W^0. 8 mm 
(7)7i7^SXfyW(SUS430JlL) 17 



♦ Sirens. 

[0020] (fFflf) CLhs 9mm 1 , 2fttfttttW 

l, 2^-mtm-\coim^h9m^m^im-\<r, 

[002 1] 
[^2: 









$111 


0.5 / 1.6 / O.S 




SlH2 


KfWm:WSUS430JlL 
0.5 / 1.5 / 0.8 




JtMl 


SUS3<H/3NM::W5US430JU 
0.6 / 1.5 / 0.8 




JtllZ 


2.0 / 0.8 





[0022] 

[«3 3 





£ M 












till 


6 9 


0 


0 


0 


0 


0 


mz 


&8 


0 


0 


O 


0 


0 


mi 


i 0 $ 


- O 


0 


X 


0 


0 






. A 


A 


X 


A 


0 


0 & 


W A X 





[0 0 2 3] ^3tfcWC **(itt«flll£l 

20g/l W»J^"?*t»*»L-CI«Lfe«E*Sr#ilirt 
5 0 0 b^t ofcawKffi&SLt . ft 

[0024] HJfcfl 1 atlf 2 tfcV^TU. 40 

*mc£*w 1 -C'tijrbuwj 1 izitKxm o%<mm.iw 
vxm^xm& i & *> &m±iz , *>*r 
[0025] — *„ tmm 1 jeowcuu iww>**t 



[0026] 

ia±o i 3 fc. IS*Jf 1 Ett^ftnic J: 

?yiz££*)®f$.zti. wnrnzmztziimnr 

f&tttz.®-&ti®zi$.BiKzb iz* 0 , mmmza 
wc. MtwffM&mt&Buzi ymm&mm 
izmhhbb^z. i-fy&tztel-fyi&ZW/Wffi. 

mizmix^h<r>x\ mwM&w)* m^9y^ 



( 

7 

[ o o 2 7 1 mm2m,?>wn£ifiis. m 

tub. m&&0)&\i*$mRmt%&. 

[oo 2 8] sfcfc. M«Q3S!»^m(cj:tmr. # 

fc. WJ«tfSiifflW8 0 X 1 0- 6 £2 - c mja 

0 . mmmmz ± s ^&2&&amix s i 3 & . 

[ o 0 2 9 ] t st . M*E4 Ett<o«BHfc: AiUf s *# 



1 + 'Jf A M « Jl A! fl! II 

2 tt ^ * > Jff 

3 * v > fr 3t J* 




) 11-267030 
8 

[ 0 0 3 0 3 SI*JJ!5ia«^6flfcJ:*itf . # 
[E»)f!S#&IBHJ§] 

[013 *%Bflcolgl<7)M^J<7)D5iaffliftwa5Biffi0 
[02 3 *l|BJ5co^2^IISSMcoifflaffl^««ffi0 
[03 3 #SWitf>*l ^ib«£^J<7)P«ffliS<7)«gBtffi0 

1. 6 *H660!<OpaffllB 

2, 7 mi-?yM 

3 f-^y^m 

4, 9 t^s-^ai 

5, 10 IMtf-^VJI 

8 jxjjhmxf-yi'Z.m 

[023 




